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Description 

FIELD OF THE INVENTION 

[0001] The invention relates to the optimal adjustment 
of the signal processing in a hearing aid for the range of 
environments in which it is intended for use. More spe- 
cifically the invention relates to a method for individual 
fitting of a hearing aid and a device adapted for facilitat- 
ing this individual fitting. 

BACKGROUND OF THE INVENTION 

[0002] Today it is normal to adjust the signal process- 
ing parameters of a hearing aid for the individual patient 
by means of audiometric data defining the patient's 
hearing loss in a predefined frequency range, combined 
with a prescriptive amplification rationale which has 
proven suitable for the given patient's type of hearing 
loss. WO-A-9 919 779 describes such a method. It is 
widely accepted that such a fitting will in most cases only 
give a rough estimate of the optimum hearing aid setting 
for the patient. It is therefore common practice subse- 
quently to carry out a fine-tuning of the hearing aid's sig- 
nal processing parameters in order to improve the 
sound quality as received by the patient. Such fine-tun- 
ing is normally based on subjective opinions expressed 
by the patient after using the hearing aid for some time. 
In this way it is possible to account in a rough way for 
the actual circumstances in which the patient spends 
time using the hearing aid. This approach relies on the 
dispenser to interpret the patient's description of specific 
listening situations, assess what acoustical or other fea- 
tures of those situations are causing difficulties, and 
specify appropriate alterations to the signal processing 
parameters of the hearing aid. 

[0003] The objective of the present invention is to pro- 
vide a method for fitting a hearing aid that is less time- 
consuming and more accurate than the previously 
known fitting methods. 

[0004] A further objective of the present invention is 
to provide a device, which is suitable for use in a hearing 
aid fitting process according to the invention. 

SUMMARY OF THE INVENTION 

[0005] According to the invention the objective relat- 
ing to the method is achieved by the method as defined 
in claim 1 . 

[0006] By collecting measurement data describing 
the environments in which the hearing aid is to be used, 
prior to the actual use of the hearing aid, it is possible 
to obtain a more reliable estimate of the actual needs of 
the hearing aid user. By specifying the alterations to the 
processing on the basis of (a) knowledge about relations 
between features of listening environments and optimal 
signal processing for those environments, combined 
with (b) actual measurements of features of the patient's 



listening environments a better approach to the fitting 
has been achieved and hence a less time-consuming 
fitting procedure is achievable. 

[0007] Preferred embodiments are set forth in claims 
5 2-4. 

[0008] The embodiment in claim 2 will allow collection 
of data independent of the hearing aid use. This could 
for example be through use of a device adapted for this 
purpose, whilst the customised parts of the hearing aid 
10 are being manufactured, which often takes several 
days. 

[0009] The embodiment of claim 3 provides the pos- 
sibility of giving certain data a certain weight, hereby 
achieving a more correct fitting. 

15 [0010] The embodiment of claim 4 provides the pos- 
sibility of performing the data collection during normal 
hearing aid use and in a programming sequence pre- 
ceding a future use performing a reprogramming based 
on the collected data. 

20 [0011] According to the invention the objective relat- 
ing to the device is achieved by the device as defined 
in claim 5. 

[0012] By providing means for collecting and storing 
the data prior to the actual use of the hearing aid it is 

25 possible to sample long term statistical values and 
hence obtain a more reliable estimate of the actual 
needs of the hearing aid user. A better estimate for the 
initial fitting is achieved. This means that fewer fine tun- 
ing sessions are required and hence a less time-con- 

30 suming fitting procedure is likewise achievable by use 
of such device. 

[0013] Preferred embodiments are set forth in claims 
6-9. 

[001 4] By the embodiment of claim 6 the device com- 
35 prises the normal hearing aid components, i.e. the de- 
vice is a hearing aid featuring the data collection ability. 
[0015] By the embodiment in claim 7 the microphone 
is used for both audio data collection and the sound col- 
lection. A further possibility comprises providing a fur- 
40 ther microphone. According to claim 8 a switch may be 
provided for selecting different modes of the device. 
[0016] The embodiment of claim 9 features a number 
of further sensors. The data collected by these sensors 
may likewise be used in the fitting procedure. 
45 [0017] The invention will be described in more detail 
in the following description of the preferred embodiment 
with reference to the drawings. 

DESCRIPTION OF THE DRAWINGS 

50 

[0018] 

FIG. 1 is a diagram showing the invention as an el- 
ement of a dispenser-controlled fitting procedure; 

55 

FIG. 2 is a diagram showing the invention as an in- 
tegrated part of an adaptive hearing aid. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0019] The invention may be implemented in a 
number of different manners, the two most preferred be- 
ing as an element of a dispenser-controlled fitting pro- 
cedure and as an integrated part of an adaptive hearing 
aid suitable for use in an adaptive fitting process. These 
are described below and are shown schematically in 
block diagrams of the drawings FIG. 1 and FIG. 2. 
[0020] Referring now to FIG. 1 the invention imple- 
mented as a part of a dispenser-controlled procedure is 
explained. Typically, a hearing aid client does not re- 
ceive a hearing aid at the first visit to the dispenser, but 
at a later date (for example after an earmould has been 
manufactured from an ear impression). With the present 
invention, instead of going home empty-handed to wait 
for the earmould to be produced, the client is given a 
portable or wearable device, which contains one or 
more physical sensors, some signal processing and a 
datalogger, and optionally includes a means for regis- 
tering time intervals which the client considers to repre- 
sent environments of particular importance. 
Whilst the client wears this device, it collects data on the 
environments experienced by the client. These data are 
used to improve the prescription of the final hearing aid 
when the client returns to the dispenser. Data to collect 
would very likely include levels and spectral distributions 
of sound across time, but need not be restricted to 
acoustical quantities if others are found to correlate with 
optimal hearing aid settings; possible candidates in- 
clude but are not restricted to ambient or body temper- 
ature, light levels, amount of movement, cardiovascular 
activity, psychological stress. 

[0021] Referring now to FIG. 2 the invention imple- 
mented as a part of a hearing aid is explained. At the 
initial fitting session, the client's hearing aid is adjusted 
according to some standard prescriptive approach, or 
indeed by application of the method embodied above. 
Thereafter with the present invention, the hearing aid 
itself acts as a data collector, and includes means for 
using the data collected to generate alterations to the 
initial settings provided by the dispenser. These altera- 
tions might come into play automatically or when acti- 
vated by the client. Such an embodiment would make it 
possible for the hearing aid itself to adjust its signal 
processing parameters as a consequence of for exam- 
ple altered social behavior resulting from hearing aid 
use or altered relative importance of different environ- 
ments for the user. 

[0022] As an example of the invention embodied as 
an element of a dispenser-controlled fitting procedure 
the following could be the case: A hearing impaired per- 
son has been provided with a measuring and recording 
device for collecting statistical data from the environ- 
ments, which have importance for that person. The sta- 
tistical data are afterwards, that means after a few days 
recording, analyzed by the hearing aid dispenser. This 
analysis may be done manually or may be done by a 



computer according to a program adapted for such anal- 
ysis. The results of the analysis are afterwards used by 
the dispenser for selecting the correct initial adjustment 
of the hearing aid, which most often involves the selec- 

5 tion of an amplification rationale that suits the person's 
hearing loss and afterwards tuning the parameters ac- 
cording to the actual needs indicated by the analysis of 
the environmental recording. For example, A person 
whose environments contain unusually high levels of 

10 high frequency components will need a lower high fre- 
quency gain. 

Claims 

15 

1. A method for fitting a hearing aid to the needs of a 
hearing aid user, the method comprising: collecting 
statistical data characterising physical or psycho- 
logical properties of environments in which use of 

20 the hearing aid is desired, where the statistical data 
are collected prior to the wearer's first or current pe- 
riod of use of the hearing aid. and utilising the sta- 
tistical data characterising physical or psycholog- 
ical properties of environments for the setting of the 
25 signal processing parameters in the hearing aid. 

2. A method according to claim 1 , where the statistical 
data is collected by a device adapted for this pur- 
pose and where the data, either as sampled or 

30 transformed, afterwards are utilized to set the hear- 
ing aid processing parameters, for example in a 
software program. 

3. A method according to claim 1 , where the statistical 
35 data relating to physical characteristics of environ- 
ments are coupled with data relating to the signifi- 
cance of these same environments to the user. 

4. A device according to claim 1 , 2 or 3, where statis- 
40 tics of the input data are accumulated at the same 

time as an acoustical input signal is processed and 
output to the wearer's ear. 

5. A device for use in carrying out the method accord- 
45 jng to any of the claims 1 -3, the device comprising: 

means for collecting statistical data characterising 
physical or psychological properties of environ- 
ments in which use of the hearing aid is desired, 
means for storage of the statistical data and means 
50 for transmitting the statistical data to a processor for 
transforming the data in order to use these data 
characterising physical or psychological proper- 
ties of environments for setting the hearing aid 
processing parameters. 

55 

6. A device according to claim 5, where the device 
comprises a microphone for collecting acoustic sig- 
nals and transforming these to electrical signals, 
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processing means for processing the electrical sig- 
nals and output means for generating an acoustical 
output signal from the processed electrical signals. 

7. A device according to claim 6, where the micro- 
phone is also used for collecting statistical data 
characterising acoustical properties of environ- 
ments in which use of the hearing aid is desired. 

8. A device according to claim 6, where a switch is pro- 
vided for selecting an input mode for sampling en- 
vironmental data or an operation mode where the 
normal hearing aid function is activated. 

9. A device according to any of the claims 6 to 8, where 
further sensors are provided for detecting non-au- 
dio statistical values, e.g. light, body temperature, 
movement, cardiovascular activity, psychological 
stress. 



Patentanspruche 

1. Verfahren zum Anpassen einer Horhilfe an die Be- 
durnisse eines Benutzers der Horhilfe, wobei das 
Verfahren umfaBt: 

Erheben statistischer Daten, welche physische 
oder psychologische Eigenschaften der Umge- 
bung kennzeichnen, in welcher die Anwendung 
des Horgerats gewunscht ist, wobei die statisti- 
schen Daten vor der ersten oder aktuellen Be- 
nutzungsperiode der Horhilfe durch den Trager 
erhoben werden; und 

Verwenden der statistischen Daten, welche 
physische oder psychologische Eigenschaften 
der Umgebung kennzeichnen, zum Einstellen 
der Parameter der Signalverarbeitung in der 
Horhilfe. 

2. Verfahren nach Anspruch 1 , wobei die statistischen 
Daten von einer zu diesen Zwecken angepassten 
Vorrichtung erhoben werden, und wobei die Daten, 
entweder gesammelt oder umwandelt anschlie- 
Gend zum Einstellen der Verarbeitungsparameter 
der Horhilfe beispielsweise in einem Software-Pro- 
gramm verwendet werden. 

3. Verfahren nach Anspruch 1 , wobei die statistischen 
Daten, welche sich auf physikalische Eigenschaf- 
ten der Umgebung beziehen, mit Daten in Bezug 
gebracht werden, welche sich auf die Signifikanz 
derselben Umgebung des Benutzers beziehen. 

4. Vorrichtung nach Anspruch 1, 2 oder 3, wobei die 
Statistiken der Input-Daten gleichzeitig mit der Ver- 
arbeitung und Ausgabe des akustischen Inputsi- 



gnals an das Ohr des Tragers akkumuliert werden. 

5. Vorrichtung zur Verwendung beim Ausfuhren des 
Verfahrens nach einem der Anspruche 1 bis 3, wo- 

5 bei die Vorrichtung aufweist: 

eine Einrichtung zum Erheben von statisti- 
schen Daten, welche physikalische oder psy- 
chologische Eigenschaften der Umgebung, in 
10 welchen die Verwendung der Horhilfe ge- 

wunscht ist, kennzeichnen; 

eine Einrichtung zum Speichern der statisti- 
schen Daten; und 

15 

eine Einrichtung zum Ubertragen der statisti- 
schen Daten an einen Prozessorzur Umwand- 
lung der Daten zur Verwendung dieser Daten, 
welche physikalische oder psychologische Ei- 
20 geschaften der Umgebung kennezeichnen, bei 

der Einstellung der Arbeitsparameter der Hor- 
hilfe. 

6. Vorrichtung nach Anspruch 5, wobei die Vorrich- 
25 tung aufweist: 

ein Mikrophon zum Aufnehmen von akusti- 
schen Signalen und deren Umwandelung zu 
elektrischen Signalen; 

30 

eine Verarbeitungseinrichtung zum Verarbei- 
ten der elektrischen Signale; und 

eine Ausgabeeinrichtung zum Erzeugen eines 
35 akustischen Ausgangssignals aus den verar- 

beiteten elektrischen Signalen. 

7. Vorrichtung nach Anspruch 6, wobei das Mikrophon 
zum Erheben von statistischen Daten verwendet 

40 wird, welche akustische Eigenschaften jener Um- 
gebung kennzeichnen, in welcher die Horhilfes zu 
verwenden gewunscht wird. 

8. Vorrichtung nach Anspruch 6, wobei ein Schalter 
45 vorgesehen ist zum Auswahlen eines Input-Modus 

zum Aufnehmen von Umgebungsdaten oder eines 
Betriebmodus, in welchem die normale Funktion 
der Horhilfe aktiviert ist. 



50 9. Vorrichtung nach einem der Anspruche von 6 bis 8, 
wobei weitere Sensoren zum Erfassen von statisti- 
schen, nicht-akustischen Werten wie z. B. Licht, 
Korpertemperatur, Bewegung, kardiovaskulare Ak- 
tivitat, psychologischer Stress, vorgesehen sind. 
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Revendications 

1. Procede pour adapter une aide auditive aux be- 
soins d'un utilisateur d'aide auditive, le procede 
comprenant : la collecte de donnees statistiques 
caracterisant les proprietes physiques ou psycho- 
logiques des environnements dans lesquels on 
souhaite utiliser I'aide auditive, les donnees statis- 
tiques etant collectees avant la periode initiale ou 
actuelle d'utilisation de I'aide auditive par le porteur, 
et I'utilisation des donnees statistiques caracteri- 
sant les proprietes physiques ou psychologiques 
des environnements pour regler les parametres de 
traitement de signaux dans I'aide auditive. 

2. Procede selon la revendication 1, dans lequel les 
donnees statistiques sont collectees par un dispo- 
sitif adapte a cet effet et dans lequel les donnees, 
soit telles qu'elles ont ete echantillonnees, soit 
transformees, sont utilisees par la suite pour regler 
les parametres de traitement de I'aide auditive, par 
exemple dans un programme de logiciel. 

3. Procede selon la revendication 1, dans lequel les 
donnees statistiques relatives a des caracteristi- 
ques physiques des environnements sontcouplees 
avec des donnees relatives a la signification que 
ces memes environnements ont pour I'utilisateur. 

4. Procede selon la revendication 1 , 2 ou 3, dans le- 
quel les statistiques des donnees d'entree sont ac- 
cumulees en meme temps qu'un signal acoustique 
d'entree est traite et sorti sur I'oreille de I'utilisateur. 

5. Dispositif destine a etre utilise dans la mise en 
oeuvre du procede selon une quelconque des re- 
vendications 1-3, le dispositif comprenant: des 
moyens pour collecter des donnees statistiques ca- 
racterisant les proprietes physiques ou psychologi- 
ques des environnements dans lesquels on souhai- 
te utiliser I'aide auditive, des moyens pour stocker 
les donnees statistiques et des moyens pour trans- 
mettre les donnees statistiques a un processeur 
destine a transformer les donnees de maniere a uti- 
liser ces donnees caracterisant des proprietes phy- 
siques ou psychologiques des environnements 
pour regler les parametres de traitement de I'aide 
auditive. 

6. Dispositif selon la revendication 5, dans lequel le 
dispositif comprend un microphone pour collecter 
des signaux acoustiques et les transformer en si- 
gnaux electriques, des moyens de traitement pour 
traiter les signaux electriques et des moyens de sor- 
tie pour generer un signal de sortie acoustique a 
partir des signaux electriques traites. 

7. Dispositif selon la revendication 6, dans lequel le 



microphone est aussi utilise pour collecter des don- 
nees statistiques caracterisant des proprietes 
acoustiques des environnements dans lesquels on 
souhaite utiliser I'aide auditive. 

5 

8. Dispositif selon la revendication 6, dans lequel un 
commutateur est prevu pour selectionner un mode 
entree pour echantillonnerdes donnees environne- 
mentales ou un mode fonctionnement dans lequel 

10 la fonction aide auditive normale est activee. 

9. Dispositif selon une quelconque des revendications 
6 a 8, dans lequel d'autres capteurs sont prevus 
pour detecter des valeurs statistiques non audio, 

15 par exemple, la lumiere, la temperature corporelle, 
le mouvement, I'activite cardiovasculaire, le stress 
psychologique. 
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